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(57) Abstract 

Ah active balance device (10) comprises a saddle (16) Which is moved by a single motor (24) in pitch, y^w and roll, A pair of 
rotatable , shafts . (34, 38) are disposed at ah angle to the vertical and are. coupled to. offset bearing rnoiintings (50, 54), as a result of which, 
during rotation df the shafts. (34,. 38) pitch and yawing motions are imparted to the. seat. Roil is produced by a bent rod (62). in one of the. 
bearing mountings (j©). •'....•.'...•.•*" ... .'..v.;;.,. 
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ACTIVE. BALANCE APPARATUS 

The present Invention relates to active balance apparatus 
• able the mdvement of a horse '.s back while it walks. 

. ::it Is ::knov7h thatch riciing has beneficial . 

.5, effects/ particular^ some physical 

;.' ■ . ^- :^ for assistance f pr some disabilities ■ including 

■ 'Gerebral E^alsy; sipiiiai; injuries aj^ Riding a 

; . horse parbduces pelvi rider which imitate. . 

.those -lijrqidiic.e caii tone back muscles 

: 16 : and other ^^.^i^ and which promote , 

the ability to balance. 

However, it is not always possible to provide horse riding 
either because it may not be practical or readily available 
15 or because the person's physical ; condition may be too poor 
to be able to cope with a rtioving^ )^^^ 
. : hor-ses rrvqye iii. diff erent ways i.. theireby not . hiscessarily . . . 

26:. Many at t emp t s have beeii made to reproduce the movement of a 
; : • ho r s e; ' ;s .j^ back mechanitally / by what are: known as mechanical ; 
.or rocking horses . However, it is difficult .to reproduce ; . 
accurately the same three .dirnensional movement of a horse's 
backv as a result of which many mechanical devices produce a; 
25 : much sim]f)lified approximation in just, oiie or two planes of 
. in: more pl^ involved the vfse of 

. : • msoiy mptbrs., making the ^system complex and eitperisiye . 



This present invention seeks to psroyide an improved active 
30! balance: system. 
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Accbirding to ah aspect of the present' inventip^ there is., 
provided active balance apparatus comprising a. s^at coupled, 
to a drivihg platform,., the driving platform including a 

5 moving mechanism comprising one or two motors operable to 

move the: seat in three planes of movement. 

The preferred three pi ahes of movement are pitch, yaw and 

.'/toil-, ■ 

Preferably, the moving mechanism comprises pitch means, yaw 
means arid roll means for "providing pitch, yaw and roll 
movements, said means being coupled to. a common driving . 
motor.- 

15 • ' ■' • ■• • ■■ ' ■ ■•■ }.'--\ "■ . ■ ■■ ; .••.'"••v"-.' 

In ^.n alterna the moving rnec 

pitch me%iis., yaw., m^^ 

yaw arid irpli movements , two of said means being coupled to a 
common driving motor, the -third means being coupled to a 
20 separate driving motor. 

In one embodiment, the pitch means and yaw means are coupled 
to the common motor, with the roll means being d?:iven 
independently. In ari alternative embodiment the pitich 
25 means and roll means are^^ the coirimpn. .motbr, w 

the yaw Ttieahs being driven independently. ■ • ; ■;. 

Advantagepiisly , the moving mechanism includes first and . 
■ ■ second drive shafts and a common motor coupled to both 
30 shafts, each shaft being provided with coupling means to 

couple. the shafts movably to the seat, wherein pitch and yaw 
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3 

movements of the seat can be produced by actuation of the 
shafts .. 

vi.ln "the"'^^^^ erabbdimeht/ each coupling means includes a 

5 coupling bea:ring coupling the shaft to the seat, the. beariiig 
-being axially offset Wlative to its associated shaft. - 

The offset nature of the bearings provides an off-centre 
movement of the seat relaitive to each shaf|t and as a result 
10 a yawing motion of : the ^ieat . 

Adya^ntageously,. the first .and second shafts are disposed at 
'• '■W'an aiigle to., one anbtherV pref ers an. acute/^^rigle . this 

..feature, when. doupled to the offset nature of the bearings 
15 provides the pitching tnovemerit of the seat. 

The first and. second shafts are preferably drivably coupled 
to one another i?y. means of a flexible, drive . belt. In prder : 
to drive: the Shafts when they are at .an angles to one . : 
20 another , there ttiay be -provided belt tedirectinig 
operabl^ tp.bend^^t^^ that, it^^^ 

in a dir^ct;ion sub^ti^ pei^ehdicular thex^ 

The use of a flekible belt considerably reduces complexity 
25 of the assembly and therefore cpst.-It also ^allows for co-y 
ordihated rbtation of : the two shafts: The redirectihg 
means, which miay simply be a rod or the like over which the 
belt slides, ensures proper positioning and operation, of the 
belt and also allows foir adjustment to the positions of the 
30 shafts relative to one another and thereby adjustment of the 
nature and .amount of .movement . . . 
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, ' . . 4 

In the preferred embodiment, one pf the twp/bearings is 
coupled to: the seat thf bligh a bent shaft . As the bearing 
rotates ; * so do^s^ th4 bent shiaf t . The; ailgle of bend - imparts 
5 a foiling motioii to the- steat an^^ iii the . 

*: third plahe, 

The seat i5 preferably attached to the moving mechanism 
through resilient couplings. This provides a certain -amount 

io of play iri :the assembly, and enab^ seat to be tndved, 

for example rocked, slightly by hand, thereby giving, a 
natural 'f eel ; to the device. Moreover, the resilient 
couplings causes the various types of movement to combine 
with one another and prevents sharp changes from a pitching 

15 movement to a yawing movement and so on. .It alsO: eases 
changes in ;direction of movement • 

Acc6r:ding^ to anoth^^^^^^ of the J)resent: in^ 

is provrided a horse cotriprisirig a mq^yalple s^ 

i2'6,- ; : Ttieari6!.:.;f piv^;gene mpvemfenfe-?^ l^-he seat-' inciiiding-; ^=v-:;.; 

; f irst:..-4nd:^s0cpnd shMts each, cpujpled^^^^ the seat by an- ; : 
■■"■■bff set^^^^^ . ' Pieierablyv^-'t^ .second : sha£t$ : are 

coupled , tp lipne another, b^ 

25 Advantageously, the first and ^ecbiid shafts a at 
an angle to. one another, thereby to . provide pitching 
movements of the seat. 

According to aribther aspebt of the present invention, there 
30 is. provided a horse simulator comprising a movable seat and 
means for generating roll movements in the seat including a 
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• - ■ . ■ ■ • ^ S ■ • " •■ • • • ■ • • . 

shaft qoixpled ito the, s(Ba#%^ the offset 

•bearing including a non-^liriear coupling ^membei: between th^ 

bearing arid the seat. : the -n^ meihber pproduces a. . 

^' rp^ling- tnptibn oil rotatipnS?pf \thfe,'^ha 

ftn ettibodiTrifeiht Of the p^ese^^^ invention Is Cd^sfiri^ belbw , 
by way bf estampie only, with reference to the 
drawings, in which: . 

10 Figure 1 is a perspective view of a preferred embodiment of 
active balance apparatus? 

Figures 2a to 2c are different elevational views of an 
exaTr5>ie of cowling: for the^^ . 

■ 15 ■- ■ ' . .. : : :V " : -f- ■ •• : ':vr •-• y'.A ■ . ' v? • ■••t-- - ; . . ■■• v.--. 

Fiiguri^' 3 ; is ah schemat ic diagram of a first part of an 

eitioiodime^ df ^saddlie movement meq^ 

Figure 4 is: a; more detailed of the .iriechanism of Figure: 

20 J; 

: Figure 5 i^ a view of beairing couplings of the mechanism of 
Figures 3 and. 4;.. 

25 Figures 6 and :7. kre de^tailed yie^ respective bearing 
couplings of Figure 5; 



30 



Figures 8a and 8b show alternative .embodiment: s of roll 
generating, mechanisms-; and ; 
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Figfure 9 shows \-arious detjails, of a decdrative head mounting 
• for the apparatus of Figur#-l-. 

Referring to Figure 1, th4 etnbipdimeht oi^a^^ 
5 apparatus lO^j^hown- incl^ a .base^ 12 prpvided. with four 
/ ■"support legs if arid eov^r^^^ .Movably supported 

on the base 12 is a s^at assethbly 16 which iiri this 
embodiment is in the.: shape of a horse saddle. Coupled to 
the saddle 16 is a decorative head portion 18 described in 
10 further detail below in connection with Figure 8. 

Within the . base 12 and the saddle ass etttbly 16 there are : 
provided various mechanical and electrical mechanisms ; for 
moving the -saddle, 16;: in a raahrier which the . movement 

:15. of a saddle on a -hoirse^ s. ba^ F'br this.^:.v^/ 

' purpose , . ■ the ; saddle:;: 16 is moved in; pit ch , .yaw and : rol-L v:- as , 
is described in detail below. 

Various eleVati^^ of the. cbwl^i^^ 

20 shown in Figures 2^ to 2c, whieh^n^^ 

detail save to; saij^^; that it is in^ the: \ 

vmechanicai and electridal /commorients d the mdviri:g mechanism 
described below and that it is designed to prevent 
accidental injury during use of the apparatus. 

25 

Figures 3 and 5 show in schematic fom a. fits t":p^ of the 
moving mechanism 20 located within the base 12. Secured to 
the legs 14 is a support member 22 on which is mpiinted an 
electric motor 24 which in the preferred iembbdiment. is the 
30 oiily motor in thii apparatus ... iU: 
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the output of the of the motor 24 is cpupied* through a 
bearing assembly 26 forminig part of a irack arid pinioii 
mechanism 28, in which the rack 30 is reciprocably movable 
on driving of the, motor. The pinion 32 is provided at the 
5 lower end of a first driving shaft 34/ . 

The first driving, shaft 34 . i^ dispbsed at. a predetermined 

angle to the/vertical and is r^ptat supported" in this 

position by suitaiple . support struts . connected to the support 
10 member. 22.,Cjpt. which only a bearing coupling 3 6 is shown in • 
the drawings . Located at the upper, end of the first drive 
shaft. 34 is a bearing,:Coupling which is secured to the inner. 
^ wall of: .the saddle 16. as is described below ^ 

15 A second shaft 38 is .also .dispos^^ ari single to the 
vertical and points away frbtn the; fir 

This second, shaft 38 is also rptatably this 
position by suitable support struts conhected to. the support 
member 22, of which only a bearing coupling 40 is shown in 
20 the drawings. The upper end of the second drive shaft 38 is 
also provided with a bear ingf coupling which is secured to. 
the inner wail of; the saddle 16 as . is described below. 

The second shaft 38:; is driven by the first drive shaft 34 
25 through a flexible 'b to • 

take into ae^ orient^t shafts ■ ■[ 

34 / 38 > the-: belt .4i : i or • 

other rounded surface, this cphfigur^^^^ 

bending member 44 avoids significant complexity and cost 
30 which would be involved with a gear mechanism. 
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S ip pa.rt:icular that the-;^.... 
' . ■ : rack^^ iii the- directions of .^t arrow, o^i. 

; • actuation ^pf /the .,m^ .qaxi5^^/,th0 first 

shaft ■;..3ji^=.^^;t^ rptate in both axi^^^ "In ordier to;:- 

S'*" qpntrol ■ t'Ke^amou^ rotatibn-^^ shaf t V34 . and,: /^s . 

*' will become- ;;a^ 
of the jsaddie 16, the pinioh : 32 is"^^;c^^ so as to .provide, , 
in this example^' around 3 00** of rdtation. The belt 42 is 
toothed and. is coupled to the shafts 34, 38 by toothed gears 
10 46 arranged such that the second, shkft 38 rotates a tota 
oyer seo**: for . i 00'' rotation of ^ ^^^^^ 

• * • * ' • -. ■ ■ 

Referring to Figiires 4 and 5, at the upper end of ; the first . 

drive/shaft 34 there is^^ 50 
15 .which ihcliides: an:^^^o^^ s • 

• .pair of . struts' 'S-l^l^iv^ ...pf 

th6 bearing:':!:^^ V •hi^ ';:^^^^ ; are .• • ■. 

piyptably secured :to the inner surf ace :::of:x:.t^ saddle :.i6, . . . V; ^ . V 

preferabiyvt^hifpt^ ■ 
20 The use of a ; resilient mpuntl^ of 

flexibility in ; the^way of play, to the saddle a^ 16 to = 

give; it a more natural . feel ; ; 

The upper end of the second shaft 38 is . alscf provided with a 
25 bearing; mount - 54, described:- in detail below, which is 

connected to a sliding bearing 56 having a shaft 58 secured' 
to this inner surface of the-, saddle 16 .. : The shaf t. 16 is also 
secured by meiahs of resilierit mounts 60; 
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■ The first b^^ring. m 50 : is shown in. more detail iri Figure 
6, which is a . mirror image -relative tP:; Figures 4, and 5. The 
shaft 34 is connected by means of a spacer 60 to a rod 62 
whicll is thus offset relative to the axis of the shaft 34. 

5 .the upper; end of the rod 62 has a bearihg; to wh^^ strut 
si is coupled. A cup housing. 64 is loca^^ 

62 and is sufficiently latge to allow rocking of ;,the strut 
52. The lower end of the strut 52 is provided with another 
bearing 66 which connects with the resilient mount. 

10 ■ • V ■ • . 

..As will be apparent from Figure 6 , the rod 62 is bent at 68 
so as to be in a non/r parallel axis relative to the drive 

■ shaft' 34. 

15 The second bearing mpun^ is 
. also offset relative to the- siecdi^ means of a 

spacer (not shown) , as wili :be apjparent. f rbm 5. The 

spacer is connected to a lower bearing niember 70 within 
which a rod; 72 is rotatably disposed, the rod 72 extends 

20. along an axis substantially parallel to the axis of the 
second shaft. 38 ,^ 

At . the upper end of rod 72. there is provided a bearing 74 to 
which is coupled the sliding bearing assen±>ly 56, 58. 

25., --. ■ ; ,. • *. •, ' ■ ' ." " ■■ 

In operation, when the motor 24 is activated, /the rack: 30 
will reciprocate : causing the shaft 34 to rotate in both 
directions over • a total angle of . rotation 
exattiple,'. 300°. .The belt 42':::causes the second shaft 38 to 
30 rotate over a total angle of rotation of, in. this example, 
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over 360**. As a result of the offset biearing mount 50, the 
rotation imparted to the.;; front of the saddle 15 will not be 
purely rotational . :The::^;^.w^ yaw related 

'to .the horizphtal co^ .^^^ 
:5 a cqmponerit of pitch caused by the iion--h components 
■ of the rotation of the shaft 34 . The yav/ motion produced at 
. the front 6£ the saddle IS is. shpwn^^ t of Figure 6 

and is part circular, 

10 i^oifward motibn of: the 16 is basically produced by : the 

/./.front assembly 34-50,. with the sliding ..bearing 56-58 
pfpvidingi basically a slave behayiou this regard. 

•The sedprid shaft 38 arid. associated bearing mount 54 produces 
15 i a yaw motion at 'the back of the saddle .16 as: shown to the 

. lief t of : -Figure 7, Thi^ Jmbtipn, . in ppmbin^^ at . 

: the. front of the s4d motion, of a ssiddle ..on 

■/'':'the "faacic^^ a^'horse.- 

20 . Roll ::is: produced as a result of :the bent rod 62 in the. front 
beariflg moiirit .50; AS: will be apparent from a cPrisid^ratipri 
;of Figure. 6 > • as: the: shaft 34 rotates; the bearing 50 "rotate 

: : ■ .alsb;:; :^ to rock from one side to the : ; 

:■• ^ each rotation. By virtue of the coupling to 

25. the saddle 16, roll of the saddle i? generated. The amount \ 
of roll depends oh the angle of bend in the rod 62, which 
can therefore be chosen to suit the particular need. 
However, in the preferred embodiment, the amount of roll is 
chosen to be equivalent to that of a typical horse. 
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Thus, :by simple trie the saddlei can be 

made. to. pitch, .yaw and The intiesrration of the : 

movemeiits . into same ':m^Ghanical cpt^^ ensures that 

t;lieV.4,.:i.s no^^ mpyement to 

5. another. Rather, a pitching movement will combinis.. with 
yawing: -and/or roil in- the same way as would occur on a 
horse. 

The amount of pitch and yaw can be changed by changing, for 
10 example the angle of ihciinatioh of one or both of the 

shafts 54;, 38, as desired. For this purpose, they may be . 
. mounted- to the support member 22.:; by means of aii adjustable 
■ . . mount . The flexible, be 42 cah ;:refadily accoinmpdate siach^ . 

■■■chah^es'"'in^ 
i5-,V- j/-.;^ ::V/ ;^ 

Similarly, the angle- of roll can be changid> |6r exainpie/v by 
replacing ::th^ 

. bend. Alternatively,, the rod =62 could be replaced by a two 
part mechanism in .which each part, replaces; the upper br 
20 lower part of the rod 62, respect iV'ely, and in which they 
are pivotably or otherwise adjustably cohhected together. 

In an alternative embodiment, the. froht bearing mount 50 
provided a coupling to the saddle ..which allows f or 
25 independents roll and the rod .62;' is replaced by a , straight 
rod.' Roll is genetated by a separate mechanism^ such as- one 
of the ohds shown in Figures 8a or 8b. ^ 

Referring to Figure 8a, the saddle 16 is shown ih: transverse 
30 .crq^sr.sjection and the mechanism- shbvni m : 

shown siniEily as a .box '2p\ • . Roll is . provided by mie'ahfe ; df.:.a T 
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J . :. : / * ■ 12 ■ . ■■• ■ •• 

shaft 92. coupled to bhie side of the saddle 16 and 
reciprocabie into and out of a piston 90 driven by a 
suitable motor 94.. It will be apparent that the motor 94 
: will be controlled .in conjunction. ^with the motor 24 so as to 
5 provide appropriate: roll . . 

In Figure 8b the piston as^eiribly ,90, 92. is replaced by. two. 
. air bags 100 102 either side pi. . the sadciie 16. A suitable - 
pneumatic hydraulic ^p 104 inflates, and deflates the ba^s' 
10 106/ 102" t^ generate roll : The pump 104 will be contrQll^d- ;■ 
in con junction with the motor 24; so as to provide -y%.J ■-''.[.:: X'-'- 
appropriate; _xoll . j -K" '..' 

' In an alternative einbodimenti the second shaft. 38 could be 
15 :driven by its own motor. 

. . .Figure 9 shows an example of ornamental horse head 200, 
. : ; jwhich is::^articularly.^^^u^^^ with, children.; :.The head 200. is 

formed .ftpm. metal, tubing 2 p?; tp which aire attached a mane 
.20. -^204 and; a pair of : ears 206 ^ pref erably in ; leather . The head 

206 cahrbe ^^tt to the . saddle 16 by suitable decorated 

";■ ^'^'fksteri&irs^-^ds ' ■ 

It is. ..Envisaged that 3deihs will also be provided for ; ^ 
25. -a^ stirrups when appropriate. 

: -v;:'^^^^^ the seat 16 has a variable- ; : ' 

V.:/^.: s^ accommodate diff erent user liee^s . Fprh; 

.this purpose, the seat 16 is provided with pockets (not 
30 shown) either side thereof into which one or more pads may 
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be . inserted It is envisaged that in some circumstances the 
■ ;seat shape, may not be; symmetrical. 



Additionally or alternatiye^ the seat .16 may be^ fprTtiec^.a^ 
5 two halves connected by: a longitudinal hinge . . . 
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• CLAIMS "v. 

1, Active balance appar^^ .qoniprising a seat coupled to 
driving platf prmV driving • plat fbrro including a moving 

5 mechanism cpniprising one or two motors, operable to move the 
seat in three pia^^ of movement. . .;. 

2. Active balance apparatus according to claim 1, wherein 
the three planes of . movement are pitch, yaw and roll. 

10,. ■ ; -. ■ ■ ■■. ■ ' . ; • . \ : ^//^ , \^-'v' : •. ' ' "... ' 

3 . - Active .balance appa r a t u s a c c q r d ing . t o c 1 a im 1 or 2, 
, whereinltte pitch means, yaw; 

; . .means, and-, r meanS: .for providing pitch, yaw and roll 

, / ftp cpupled^to . a comitipn driving ; 

15. mdtor^'.. 

4. Active balance apparatus according to claim 1 or 2, 
.wherein the moving mechanism comprises pitch means, yaw 
means and. roll means for providing pitch, yaw and roll 

20 .. nipvemen^^ of ^aid means being -coupled to a common 

. driyihg.;Tn^^ the third means, being coupled to a separate 
■v.;-.' ^ driYing-'-motpr ^ _ - • .';* " 

5, Act ive. balance appairatus according to claim 4, wherein 
25 the pitch meaiis and yaw means are coupled to the common 

motor, .with the . roll means being driven independently. 

■6.r ■ Active. balance apparatus according to claim 4, wherein 
the pitch means and roll.. means are coupled to the common 
30 motor, with the yaw means being driven independently. 
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.7,. Activ^ balance apparatus according to any preceding 
claitrii. wherein the moving mechanism includes first and 
second : drive shafts -^.a^ to both 

shaft^i : each shaft, being provided, with coupling means tip: 
5- coupie; the shaf t s movably to the : seat , wherein . ]^it ch . arid ; yaw. 
r : ; tnpvetnent^ bf the seat. ^can^be produced by actuation of tli^^ 
■* ;;-;^*'jshafts% y^.-.. 

8. Active balance apparatias accGrding to claim 7, wherein 
10 each cpupling means ' includes a coupling bearing coupling the 

shaft to the seat/ the bearing being axially offset relative 
to its associated shaft. 

9. Active balance apparatus according to claim 8, wherein 
15 one of the two bearings is coui>led. to the seat: through a 

bent rod.' 

10 . Active .balance apparatus . according;: to cjaitn 7 , ■ 8 or. 9 , :. 
Wherein the first and second shafts; aire-.^^d^^ an angle 

20 to one. anbtjief . .:■ 

11 . Active balance apparatus according to . afiy ■ d.ne. of claims • 
7 to 10, wherein thfe first and' .second, .shaf ^ drivably. . 

: coupled to one another by means of a flexible drivq belt . 

25 ■ • ■ ■;■ • .■ 

12. Active balance apparatus according to claim 11, 
including belt redirecting means operable to bend the belt. 



30 



13. Active balance apparatus according to: any preceding . 
claim,: wherein the seat is attached to the moving mechanism 
through resilient coujplings. 
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16. ' [ ■;• 

•14. Active, balance apif)aratus substantially as herein 
described with reference to the accdmpanying drawings. 

5 ,15. A horse simulator comprising a movable seat arid means 
for. generating ydw movements in the seat InGluding.: f.irst and 
second shafts each bpupled to the seat by. an offset bearing, 

16. A horse simulator according to claim 15, wherein, the 
10 first and second shafts are coupled. to one. another by d, 
; .flexible drive belt... 

.■ . 17 . A horse simulator accordingr to claim 15 or 16, wherein 
the first and. second shafts ar disposed at an angle to one 
15 • • another , thereby tb pf Qvid# pitc^^ itioyeimj^htiS pf the seat . 

18 . A horse : simulator comprising a. mdvablie seat and. means 
for generating roll movements in the seat including a shaft 
coupled to the. seat by an. of f set bearing, the offset bearing 
20 . including .a ridn-liriear coupling member between the bearing 
. : and the seat. '■■ 

19.. A horse simulatof . substantiaily as ..herWiri described 
with, reference to the accompanying drawings. 
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